The calmodulin-binding domain mediates the self-association of the plasma membrane Ca2+ pump.
Dimerization (oligomerization) of the plasma membrane Ca2+ pump increases its activity (Kosk-Kosicka, D., Bzdega, T., and Wawrzynow, A. (1989) J. Biol. Chem. 264, 19495-19499). Fluorescence titration on preparations of the purified eosin-labeled human erythrocyte ATPase has been used to monitor the oligomerization process. Calmodulin inhibits oligomerization, although it can bind to the oligomerized enzyme. Synthetic peptides corresponding to the calmodulin-binding domain of the pump stimulate its ATPase activity, indicating the formation of heterooligomers of the peptides with the pump. The oligomerization is prevented by the preincubation of the ATPase with calmodulin. Polyclonal antibodies against the synthetic calmodulin-binding domain inhibit its basal and its calmodulin-stimulated ATPase activity and prevent the formation of the oligomers. ATPase preparations truncated at the COOH terminus with calpain to a fragment of 124 kDa which does not contain the calmodulin-binding domain fail to oligomerize with the intact ATPase. The results show that the calmodulin-binding domain mediates the oligomerization of the Ca2+ pump.